We present results of Monte Carlo simulations of a model system of Co nanoparticles in an external magnetic eld. In our simulations we take into account the interaction with the external magnetic eld, the energy of crystallographic anisotropy and the dipoledipole interactions between single domain nanoparticles. We apply the standard Metropolis algorithm to a cluster of 27 randomly distributed superparamagnetic Co nanoparticles. We investigate the dependence of blocking temperature TB on particle and cluster size.
Introduction
There are several strategies to combine ferromagnetism and semiconducting properties of matter. One is to create ferromagnetic semiconductors typically of IIIV groups: GaAs:Mn or GaN:Mn and GaN:Fe. Much eort has been directed to develop growth techniques of these crystals with the concentration of magnetic ions high enough to approach room temperature ferromagnetism.
However, these attempts usually result in the formation of ferromagnetic precipitations. It has been also reported that thermal annealing of Ga 1−x Mn x As layers leads to formation of MnAs dots, as well as that in metal oxide vapor phase epitaxy (MOVPE)-grown (Ga,Fe)N ferromagnetic FeN x nanocrystals aggregate by precipitations [14] . Such system is often called nanocomposite. Therefore the other strategy to have both: ferromagnetic and semiconducting matter, is to use these nanocomposites, which can also be promising candidates for information storage and spin electronics applications.
The problem which occurs is that such complex systems need theoretical modeling dierent than just simple virtual crystal approximation. For instance when modeling ferromagnetic (or superparamagnetic) properties it is necessary to include crystalline anisotropy of single--crystal domains within each ferromagnetic nanoparticle as well as its interaction with external magnetic eld and other nanoparticles randomly distributed in space.
Monte Carlo simulations
To better understand the behavior of a system of ferromagnetic precipitations in a non-magnetic host we choose a system of Co-based nanoparticles embedded in diamagnetic host. Such systems with well-known particle sizes can be produced in a controlled chemical synthe- 
Summary
In this short report we discuss the results of Monte Carlo simulations of a system of monodisperse superparamagnetic, spherical, single-domain nanoparticles embedded in a magnetically inert host. We calculate ZFC and FC magnetization curves to investigate blocking temperature as a function of particle diameter and interparticle distance. Our main conclusion is that there exists critical size of the particles above which blocking temperature strongly depends on interparticle distances. This result might be of interest for technological applications of nanocomposites containing superparamagnetic particles, and as far as we know it has not yet been discussed in the literature.
